The degree of manual asymmetry is generally assumed to vary with task complexity. However, task complexity as a factor in manual asymmetries has rarely been examined directly. Further, the results of psychophysical studies indicate that manual asymmetry increases with task complexity, while physiological studies consistently report a reduction of manual asymmetries in more complex tasks. The use of different tasks (rather than different complexity levels within a given task) in many psychophysical studies might result in this inconsistency. This study investigated the influence of task complexity on manual asymmetries in 70 right-handed subjects. We used three complexity levels within a finger-tapping paradigm. A strong advantage of the preferred hand was particularly pronounced in the simple finger-tapping task. When the task was more complex, the advantage of the preferred hand, and thus, the manual asymmetry significantly decreased or disappeared. These results support previous suggestions that simple motor tasks involve localised neural networks confined to one cerebral hemisphere, while complex motor tasks are controlled by more widely distributed neuronal assemblies that involve both hemispheres. However, the influence of task complexity on manual asymmetry seems not to be monotonic.
INTRODUCTION
On most manual tasks the preferred hand, usually the right, is more skilled than the nonpreferred hand. The degree of manual asymmetry varies from task to task, but the basis of this variation is not well understood (Bryden, 2000) . One aspect of a task that seems to affect the degree of asymmetry, however, is its complexity, and it is broadly accepted that the more complex the task the stronger the preference and the greater the preferred hand advantage (Borod et al., 1984; Flowers, 1975; Provins and Magliaro, 1993, for review, see Bryden, 2000) . However, it should be noted that no explicit definition of 'task complexity' exists, although intrinsic task demands (e.g. multiple postures or multi-joint actions) and extrinsic task demands such as the spatial complexity of an action might be relevant (e.g. Bryden et al., 2002; Elliott et al., 1999) . Moreover, task complexity as a factor in manual asymmetries has received little attention and has rarely been examined directly (Bryden, 2000; Steenhuis, 1996) .
There is some evidence from brain imaging that task difficulty strongly influences hemispheric involvement in motor preparation and programming (Colebatch et al., 1991; Pulvermüller et al., 1995; Rao et al., 1993; Roland et al., 1980; Seitz et al., 1992; Solodkin et al., 2001 ) but the results of these studies point in the opposite direction to that suggested by the psychological evidence; that is, they suggest that asymmetry decreases with task complexity. For example, the fMRI study of Rao et al. (1993) showed that simple finger movements activated the contralateral primary motor cortex, whereas complex movements were associated with additional foci of activity in the supplementary motor cortex, the premotor cortex bilaterally, and the contralateral somatosensory cortex. The somatosensory cortex was bilaterally activated in some participants. A small degree of activation was also observed in the ipsilateral primary motor cortex during the complex movement conditions. In sum, Rao et al. (1993) indicate that in simple movement tasks cortical activation tends to be unilateral, whereas in more complex motor tasks activation is more bilateral.
Even in the few psychophysical studies that have examined the effects of complexity, there has been little attempt to vary complexity or difficulty in manual tasks in a quantitative fashion (Bryden, 2000) . Typically, the tasks that are compared differ not only in complexity, but also in the abilities they draw on; for example, rhythmic tapping has been compared with manual aiming (Flowers, 1975) , and grip strength with handwriting (Provins and Magliaro, 1993) . As Bryden (2000) points out, manual asymmetry in these cases is potentially dependent on the nature of the task, and not just on its complexity.
In this study, we analyse the influence of task complexity on manual asymmetry in finger tapping. By using different finger sequences, our aim was to generate different complexity levels within one basic motor function. Overall finger-tapping rate and intertap variability provided measures of complexity level under each experimental condition. Lateralization indices were then computed to provide measures of functional cerebral asymmetries that were independent of overall performance. Since there is evidence that men are more lateralized than women (e.g. Hausmann et al., 1998; 2002; Hausmann and Güntürkün, 1999; McGlone, 1980; Voyer, 1996) , as well as evidence Cortex, (2004) 40, 103-110 
